tants that cannot secrete EPS is stunted.
Standing biofilms absorb water and nutrients, contributing to osmotic pressure that leads them to swell upward. Vertical swelling typically goes only to a certain point before the structure spreads outward to increase the surface area of the overall biofilm. However, mutants lacking EPS do not swell upward while the radius remains constant. The researchers suspect that this vertical swelling and then horizontal spreading may allow biofilms to capture more nutrients.
A mathematical model, developed by the Harvard researchers and based on polymer physics, can predict and confirm these laboratory findings, according to Brenner. "The model explained the data quantitatively and supported our argument," he says. Details describing the model and experiments to support its validity are available in the January 24, 2012 Proceedings of the National Academy of Sciences (doi: 10.1073/pnas.1109261108).
ECM may be viewed as an unconventional target for controlling biofilm growth, according to Brenner and his collaborators. However, he cautions, no practical ways to harness this potential biofilm vulnerability come to mind, short of restricting its water. Nonetheless, developing a fuller understanding about biofilm physiology and behavior could help in designing such strategies, he adds.
The study "is a wonderfully imaginative application of mathematical modeling and experimentation to explain the previously mysterious phenomenon of colony expansion during biofilm formation in Bacillus subtilis," says Richard Losick, also of Harvard University, who was not involved in the modeling research. Further, the findings in the PNAS report suggest "a neat explanation for its biological significance," he adds, referring to how spreading might enable bacteria within biofilms to capture nutrients with efficiencies that would rapidly become limited if the biofilm could not change shape. The larger lesson, Losick says, comes from "the unexpected benefits of cross-disciplinary approaches to microbiology."
Carol Potera
Carol Potera is a science writer in Great Falls, Mont.
Nested PCR Probes Plasmid Spread during Drug-Resistant Outbreak
A promiscuous plasmid proved the elusive culprit responsible for driving an outbreak of carbapenem-resistant Enterobacteriaceae through a set of patients within the University of Virginia (UV) Health System, Charlottesville, according to Costi D. Sifri and his collaborators from UV. The key resistance gene, bla KPC , encoding a Klebsiella pneumoniae carbapenemase (KPC) and residing on a plasmid, rapidly spread among several types of bacterial pathogens-in some cases, apparently further propelled via transposons. These findings provide important insights into how drug resistance can spread like wildfire among pathogens, causing considerable havoc for patients and their caregivers. The report from the UV researchers appears in the November/ December 2011 mBio (doi: 10.1128/ mBio.00204 -11). "Carbapenemase-producing Enterobacteriaceae were essentially unheard of prior to 2003," Sifri says. "However, in the last five years or so, [they] have been spreading across the U.S. and worldwide at an astonishing rate." That drug resistance comes from a particular KPC-specifically, a ␤-lactamase with a broad range of activity. Genes encoding it and similar resistance-conferring enzymes, such as the New Delhi metallo beta-lactamase (NDM-1) in India, are spreading globally via drug-resistant bacterial Although Sifri and his collaborators suspected that drug resistance was spreading via genetic elements within the UV health system, the challenge "was figuring out how we could prove that," he says. "I had experience mapping transposon insertion sites from my prior work in microbial pathogenesis, and knew of several rapid ways to determine [such] sites." Among those options, he adds, "nested arbitrary PCR" was "an easy and facile way to track plasmids through their bacterial hosts." One surprise finding is "the extent" of bla KPC transmission via plasmid.
This rapid spread of resistance factors could build reservoirs of resistance genes in patients and elsewhere in hospital or similar settings, raising the specter of untreatable infections. The findings raise questions as to whether traditional means of controlling drug-resistant bacteria, including hygiene and antibiotic stewardship, are still capable of limiting the spread of resistance genes on mobile genetic elements, Sifri says.
On the plus side, the approach to tracking the "elusive offender" responsible for the UV outbreaknamely, "nested arbitrary PCR for studying the flanking region of the transposon insertion site"-may prove generally useful for tracking similar plasmid-borne outbreaks, according to Amos Adlera and Yehuda Carmelia, both of the Ministry of Health in Tel Aviv, Israel, whose commentary appears in the same issue of mBio. "Unlike clonal spread, dissemination of resistance genes via mobile genetic elements leads to a much more complex epidemiology, characterized by a variety of strains and species possessing different virulence traits," they add. "This makes tracking dissemination during an outbreak a difficult task." David C. Holzman David C. Holzman is the Microbe Journal Highlights Editor.
